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Doping Dependence of the Giant Spontaneous Hall
E f f e c t  in La1_rCa=Co03  (0.1 < .r < 0.5) A. V .  SANIOILOV,
G, BEACH, C. C. l~[J, N.-C. YfI1, Ikpartment  of Physics, # 114-
36, California Institute of Techtlology,  Pasadena, CA 9112.5, R. P.
VA SQUEZ,  Ce[~ter for Space Nlicroelectro[lic  ‘1’ethnology, .JPI,, Cali-
fornia Institute of l’ethnology, Pasadena, C_~A 9] 109] We report a
very large spontaneous lIall effect in ferromagnetic I,al –rCaz CoOs epi-
taxial  films and ceramics. The spontaneous Ilall effect is strongest for
r=O.2, which is a doping level close to the magnetic percolation thresh-
old in Lal–r CaTCo03.  Except  near the magnetic percolation threshold,
the longitudinal] resistivity  of I,al-.z  CarCo03  decreases with increasing
field. Peculiar temperature-dependent magnetoresistance occurs in the
sample with z= O.2. The normal Hall coeflciellt  1{0 is much smaller than
the spontaneous Hall coefficient. We estimate a lo~ver litnit for the car-
rier density n =: l/(Roe) >3x 1028n-3. l’he low-f ielcl slope of the Hall
resistivity  reaches a maximum value prU/(~tOII)  %2X 10-6 n~3/C=200
pflcm/T for z=:O.2 below the Curie temperature. ‘J’he large magnitude
of p=u/(;~031 ) may be used for se]~sitive  low-field magnetometers.
suggest that the coexistence of high- and low-spin configurations in
perovsliite  cobaltites,  which gives rise to the magnetic percolatic,n
havior,  may be responsible for the giant Ilall effect.
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